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Abstract We aimed to bring a more understandable and

applicable technique to the literature instead of ‘‘massage

therapy’’ in CTS. We compared our new technique with the

splint wear, of which the efficacy in CTS has been proven

with many studies. Eighty-four patients between 31 and

65 years of age were included in the study. The patients

were divided into two equal groups. In the first group,

splint and ‘‘Madenci’’ hand massage technique were

applied, and in the second group only splint was applied. A

splint was provided for all patients with tendon and nerve

gliding exercises, and also when needed analgesic drugs

were given. When the pretreatment and posttreatment

parameters were compared via repetitive measurement

analysis, it was found that PGA and MDPGA were sig-

nificantly decreased in both groups (P = 0.001), whereas

grip strength was significantly increased (P = 0.001).

While no statistically significant difference was found

between the groups regarding pretreatment values

(P [ 0.05), the posttreatment PGA, MDPGA, and grip

strength scores were significantly improved in Group I

compared to Group II (P \ 0.05). To the best our knowl-

edge, the present study is the first and largest study in the

literature conducted on the massage technique that will

contribute to the treatment of CTS. As this new massage

technique is easy for self-application, cheap, and practical,

every patient with CTS can apply the massage to him/

herself easily.
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Introduction

Carpal tunnel syndrome (CTS) is the most commonly

encountered peripheral neuropathy of the entrapment neu-

ropathy group [1]. CTS are defined as the signs and

symptoms that appear due to compression of median nerve

within the carpal tunnel [2]. In the previous studies, CTS

prevalence has been reported between 0.1 and 0.5% in the

general population [3].

The primary step in the treatment of CTS, which is

prevalent among the population and negatively affect the

daily activities of the individuals, should be the identifi-

cation of the etiological factor, if any, and accordingly

deciding on conservative and/or surgical management. The

diagnosis of CTS is based on the anamnesis, clinical

symptoms, physical examination findings, and as well as

electroneurophysiological verification of these findings [4].

Conservative treatment of CTS includes splint wear,

steroid injection, non-steroidal anti-inflammatory drugs,

diuretics, vitamin B6, physical therapy agents, activity

modifications, and job change [5]. The superiority of these

methods over each other is controversial. Moreover, there

are studies reporting that alternative therapies such as

exercise and yoga programs, low-level laser therapy, acu-

puncture, and massage therapy alleviate the symptoms in

the patients with CTS [6–8]. It is known that massage

therapy reduces pain, particularly in certain pain syn-

dromes result from local sympathetic activation, by means

of decreasing the sympathetic activity or increasing the

serotonin level and vagal activity [8, 9].
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There are limited numbers of studies showing that the

massage therapy remarkably alleviates the symptoms in the

patients with CTS, and leads to an improvement in anxiety

and depression scores [8, 9]. However, in these studies there

is no consensus or a complete explanation about the massage

methods, longer duration of application, and the use of all

massage modalities. While we were planning the present

study, we intended to standardize the massage therapy that

would be applied to the patients with CTS. We thought that if

this therapy method has a standardized name, it would be

easier to apply. In brief, we aimed to bring a more under-

standable and applicable technique to the literature instead of

‘‘massage therapy’’ in CTS. We compared our new technique

with the splint wear, of which the efficacy in CTS has been

proven with many studies. We aimed to show the applica-

bility of this technique by means of analyzing the effects of

the results on the symptoms and functional capacity of hand,

as well as on the electroneurophysiological parameters.

Materials and methods

Patients

Eighty-four patients between 31 and 65 years of age were

included in the study that were admitted to the Physical

Therapy and Rehabilitation Department of the Medical

School of Gaziantep University between 2009 and 2010

and diagnosed with CTS. The patients were divided into

two equal groups. Group I was determined as

‘‘splint ? massage group’’ and Group II was determined as

‘‘splint group.’’ Massage, as we called ‘‘Madenci’’ hand

massage technique (MHMT), was applied.

Both group I and group II were received tendon and

nerve gliding exercises, and also when needed analgesic

drugs were given. Among the patients, two patients from

group I and two patients from the group II were excluded

from the study because of poor compliance with the ther-

apy and follow-up visits. Thus, the study population

comprised 80 patients (76 women, 4 men, 151 hands, 71

bilateral). Forty patients were included group I, and 40

patients were included group II.

Approval of the ethical committee was obtained prior to

the study. The present study was designed as prospective

randomized controlled study.

Inclusion criteria:

• Pain, paresthesia, and/or vasomotor symptoms in the

hand in the area of median nerve distribution,

• Symptom duration longer than 6 weeks,

• The positivity of at least one of the following tests on

the physical examination: Tinel, Phalen, Buda, and

Carpal compression tests,

• Having median motor distal latency (mMDL) [4.2 ms

and median sensory nerve conduction velocity

(mSNCV) \42 m/s or having peak latency difference

of[0.5 ms between the median and ulnar nerves in the

same hand,

• Absence of predisposing etiologic factors in CTS (such

as diabetes mellitus, hypothyroidism, hyperthyroidism,

acute trauma, rheumatologic diseases, pregnancy),

• The elimination of conditions such as cervical radicu-

lopathy or polyneuropathy that should be considered in

the differential diagnosis of CTS

• Absence of thenar atrophy or weakness of the thenar

muscle,

• Absence of medical therapy such as oral steroid or non-

steroidal anti-inflammatory drug or being not included

in a physical therapy program within a previous month,

• Not being applied steroid injection within the previous

3 months,

• Absence of any serious health problem that would

prevent the application of electrophysiological tests,

• Absence of medical problems contraindicated for

massage therapy.

Pretreatment evaluation

All the patients underwent locomotor system examination

prior to the treatment by the same physician. Physical

examination included Spurling test, Adson test, median and

ulnar Tinel tests, Phalen test, and Carpal compression test.

Motor and sensory examination was performed and deep

tendon reflexes, as well as pathologic reflexes, were eval-

uated. Additionally, routine blood tests were performed.

Patients were questioned in terms of the symptoms

including pain, paresthesia, vasomotor symptoms, and loss

of strength. Questioning for vasomotor symptoms included

hyperemia in the hands and fingers, sweating or dry skin

(xerosis), and bruising on the tip of the fingers with cold.

Vasomotor symptom was considered positive in the pres-

ence of at least one of these symptoms. The symptoms and

the physical examination findings of the patients were

recorded.

The level of pain in all patients was questioned via the

Patient Global Assessment (PGA, 0–10 cm) and the

Physician Global Assessment (MDPGA, 0–10 cm). Hand

grip strength was measured by Jamar Hand Dynamometer

(Sammons Preston Inc., Bolingbrook, IL, USA). Electro-

physiological examination included mMDL, median

motor nerve conduction velocity (mMNCV), and

mSNCV.

All the patients were informed about the study and their

consents were obtained. All the parameters were re-eval-

uated at the sixth week of the study.
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Therapies

The patients were randomly divided into two equal groups.

Simple randomization was performed by a different phy-

sician according to the hospital admission order of the

patients. Both hands of the patients with bilateral CTS were

included in the same group; however, evaluations were

performed separately for each hand.

Splint therapy

All the patients were asked to wear wrist-hand resting

splint during night sleep for 6 months. Wrist-hand resting

splints made up of elastic cotton fabric with Velcro ban-

dage on the dorsal side and supported by aluminum bar

were provided to the symptomatic hands of the patients to

keep wrist at in the neutral position during 0–15� exten-

sion. The splint has been designed to cover the proximal

half of the palmar area and distal one-third of the forearm

by allowing movement of the metacarpophalangeal joints

in all directions (Fig. 1).

Massage therapy

Wrist-hand resting splint to wear at night and additionally

MHMT were applied to the group I of patients for 6 weeks.

The massage therapy was taught to the patients practically

on the first day of their therapy from an experienced physical

therapy and rehabilitation physician. On the other days,

patients were asked to do the massage by themselves. Fur-

thermore, in case they forgot, in order to remember the

massage technique, a CD (compact disk) including visual

clip of training was given to the patients. The patients were

asked to attend the weekly follow-up visits. The patients

who could not attend the follow-up visits were phoned and

provided to do the massage completely. Those who attended

the follow-up visits were asked to do the massage them-

selves under physician supervision. They were instantly

intervened to correct their mistakes, if any. The patients

maintained their therapies under specialist supervision.

‘‘Madenci’’ hand massage technique (MHMT): The

characteristics of this technique are as follows: can be

applied by the patient him/herself, easy, can be improved

according to the patient, and is therapeutic. Treatment pri-

marily depends on the principal of patient’s learning how to

do self-massage under the physician supervision. It is pos-

sible to support the training either via face-to-face inter-

view, or by telephone, or via education tools (CD, DVD).

MHMT begins with 30-s effleurage, continues with 60-s

friction, 30-s petrissage, 30-s shaking, and ends with 30-s

effleurage. It takes totally 3 min. This method provides

rapid and effective approach to the hand and forearm tis-

sues. It includes massage modalities consisted of effleurage,

friction, petrissage, and shaking. Effleurage manipulation

has muscle-relaxing effect and sedation effect on nerves

[10]. Friction manipulation accelerates the return flow with

the pressure in the direction of lymphatic and venous

drainage, thus, relieves the edema in the tissues with venous

and lymphatic stasis, and plays a role in the treatment of the

scar tissues and adhesions as well [10]. Petrissage manip-

ulation causes the metabolic residues, which accumulate in

the tired and atrophic muscles and under the skin as well, to

join the circulation and improves the tonus and elasticity by

means of preventing atrophy [10]. Shaking manipulation

has pain-relieving effect and strengthens the atonic muscles

[10]. Patient applies these manipulations him/herself; the

physician acts only as a trainer (Fig. 2).

Tendon gliding exercises

All the patients trained about tendon and nerve gliding

exercises by the same physiotherapist on the first day of

diagnosis, and they were recommended to perform these

exercises at home. It was performed in the way that the

fingers would be in five positions; straight, hook, fist,

tabletop, and straight fist [11] (Fig. 3).

Nerve gliding exercises

The mobilization of median nerve was enabled performing

the exercise in a way that the hand and the wrist would be

in six different positions:

1. The wrist is in neutral position, fingers and thumb are

in flexion

2. The wrist is in neutral position, fingers and thumb are

in extension

3. The wrist and fingers are in extension, thumb is in

neutral position

4. The wrist, fingers, and thumb are in extension

5. Same as in position 4, but forearm is in supination

6. Same as in position 5, but gently stretching the thumb

with the other hand (Fig. 4).Fig. 1 Splint application
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During these exercises, the neck and shoulder were in

neutral position, and the elbow was in 90� flexion and

supination. The patients were asked to do the each position

for a 5 s, and repeat each position 10 times for at least three

times a day.

Medical treatment

In the course of the study, the patients were allowed to use

paracetamol (1 g/day) in case of pain, except for the days

of evaluation.

Parameters used in the study

1. Electroneurophysiological examinations; mMDL,

mMNCV, mSNCV

2. Evaluation of pain; PGA and MDPGA

3. Evaluation of strength; Hand grip strength

4. Boston symptom severity scale and the functional

capacity scale.

Electroneurophysiological examinations

All of the patients presented with typical signs and symp-

toms of CTS. The patients clinically diagnosed with CTS

were electrophysiologically evaluated and the diagnosis

was confirmed. All the electrophysiological examinations

were performed by the same physician. Prior to the

Fig. 2 Application of

‘‘Madenci’’ hand massage

technique manipulations:

Effleurage: Thirty seconds,

scrubbing the surface, from

distal to proximal, on forearm.

Friction: Sixty seconds, stroking

deep tissues, from distal to

proximal, clock wise, on solar

surface. Petrissage: Thirty

seconds, scouring depths, from

distal to proximal, on forearm.

Shaking: Thirty seconds.

Effleurage: Thirty seconds,

scrubbing the surface, from

distal to proximal, on forearm

Fig. 3 Tendon gliding exercises [11]

Fig. 4 Median nerve gliding exercises [11]
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examination, the hands of the patients were prepared by

resting the patients for 15 min at a room temperature of

22–24�C. Dantec-Keypoint (Medtronic, Skovlunde, Den-

mark) electroneurophysiological examination unit was

used in the present study.

mMDL: Active recorder electrode was attached to the

abductor pollicis brevis muscle, whereas the reference

electrode was attached to the distal part of the first finger,

and recording was performed with supramaximal stimula-

tion by providing the distance of 8 cm between the stim-

ulator electrode cathode and the active electrode. Patients

with a distal latency [4.2 ms were included in the study.

mMNCV: For the motor stimulation, the median nerve

was supramaximally stimulated at the stimulation point on

the wrist and the recording was performed on the abductor

pollicis brevis.

mSNCV: Active and reference electrodes in the shape of

ring electrode were placed on the metacarpophalangeal and

distal interphalangeal joints of the second finger. Recording

was performed with supramaximal stimulation on the wrist

by providing the distance of 14 cm between the stimulator

electrode and active electrode. Patients with a conduction

velocity of \42 m/s were included in the study.

The patient global assessment and the physician global

assessment

Level of the pain in the hands and fingers of the patients

within the last week was questioned using a visual scale

with a length of 0–10 cm. In this scale, ‘‘0’’ indicated no

pain and ‘‘10’’ indicated unbearable pain.

Hand grip strength and holding power measurements

Grip strength (in kg) was measured in the symptomatic hand

of the patients using Jamar hand dynamometer. All the

measurements were preformed when the patient was in a

sitting position, shoulder in adduction and neutral rotation,

elbow in 90� flexion, forearm in neutral position, wrist in 0�
to 30� dorsiflexion and 0� to 15� ulnar flexion. The patients

were asked to maintain maximum grip strength. Measure-

ments were repeated for three times and their mean was

calculated. During measurement, Jamar dynamometer was

hold from the top and the bottom in order to prevent the

measurement to be affected by the weight of the device.

All the measurements were evaluated by the same per-

son both before and after the treatment.

Boston symptom severity scale and functional

capacity scale

Boston questionnaire: Boston CTS questionnaire, which

was developed by Levine et al. in [12], is a self-rating scale

and consists of two parts: symptom severity scale and

functional capacity scale. As the scale was originated from

Boston ‘‘Brigham and Women’s’’ Hospital, it has been

presented in the literature as ‘‘Boston Carpal Tunnel

Questionnaire.’’

Boston symptom severity scale: The questionnaire con-

sists of 11 items. Each item is scored between one and five.

The average score is obtained by dividing the total score by

the number of questions and ranges from one to five. High

scores indicate severe symptom.

Boston functional capacity scale: The questionnaire

consists of eight items and again each item is scored

between one and five. The average score is obtained by

dividing the total score by the number of questions and

ranges from one to five. High score indicates decreased

functional capacity. The average score is calculated both

for symptom severity and functional capacity.

Statistical analysis

The statistical analysis of the data was performed by Sta-

tistical Package for Social Sciences (SPSS Inc., Chicago,

IL, USA) 16.0 for Windows. Student’s t test was used for

the intergroup comparison of independent variables,

whereas paired t test was used for the time-dependent

changes of intragroup variables. For the comparison of the

qualitative data (discrete variables) such as symptoms and

physical examination findings, the chi-square test was used.

The results were presented as mean ± standard deviation,

and a P value \ 0.05 was considered statistically

significant.

Results

There was no statistically significant difference between

the two groups in terms of age, gender, body mass index

(BMI), and symptom duration (P [ 0.05, Table 1).

There was no statistically significant difference between

the groups in terms of initial symptoms such as pain, par-

esthesia, and loss of strength, as well as vasomotor

symptoms and physical examination findings including

Tinel, Phalen, Buda, and Carpal compression tests

(P [ 0.05).

When the pretreatment and posttreatment parameters

were compared via repetitive measurement analysis, it was

found that PGA and MDPGA were significantly decreased

in both groups (P = 0.001), whereas grip strength was

significantly increased (P = 0.001). While no statistically

significant difference was found between the groups

regarding pretreatment values (P [ 0.05), the posttreat-

ment PGA, MDPGA, and grip strength scores were
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significantly improved in Group I compared to Group II

(P \ 0.05, Table 2).

When electrophysiological parameters were compared,

no statistically significant difference was found between

the groups in terms of pretreatment values of mMDL,

mMNCV, and mSNCV (P [ 0.05). In Group I, there was a

significant decrease in the posttreatment values of mMDL

(left) and mMDL (right), whereas a significant increase in

mSNCV (P = 0.002, P = 0.005, P = 0.008, respectively,

Table 3). However, there was no significant difference in

the posttreatment values of Group II. Group I and II were

compared in terms of posttreatment values, there were no

significant differences found between the groups

(P [ 0.05, Table 4).

According to the Boston symptom severity scale and

functional capacity scale, significant difference was found

in both groups in terms of posttreatment values

(P = 0.001, Table 5). When the posttreatment values of

groups were compared, the difference was more significant

in favor of Group I (P = 0.001, Table 5).

Discussion

The mean age of the patients in the present study, as well as

the gender distribution and the rate of positivity in the

provocative tests, was in consistent with the literature [13].

We believe that the prevalence of CTS is higher among

women, because the works such as house cleaning, knit-

ting, and sewing are in their responsibility.

Splint was first used in CTS in 1947 with the study

conducted by Roaf [14, 15]. The pressure in the carpal

Table 1 Comparison of

demographic characteristics of

the groups

Group I, splint ? massage;

Group II, splint; SD standard

deviation, BMI body mass index

Group I (n = 40) Group II (n = 40) P value

Age (year; mean ± SD) 43.4 ± 7.6 44.2 ± 7.8 [0.05

Gender (n)

Male 2 2 [0.05

Female 38 38 [0.05

BMI (kg/m2; mean ± SD) 28.6 ± 4.8 28.3 ± 4.6 [0.05

Symptom duration (month; mean ± SD) 4.3 ± 3.1 4.5 ± 3.2 [0.05

Table 2 Comparison of the groups in terms of the patient global assessment, physician global assessment, and hand grip strength

Group I Group II preT postT

preT postT preT postT p1 p2

PGA 8.5 ± 1.1 2.3 ± 0.8 8.2 ± 1.2 4.1 ± 0.7 [0.05 0.001

MDPGA 5.9 ± 0.8 1.2 ± 0.5 5.1 ± 0.9 2.7 ± 0.8 [0.05 0.001

Grip strength

Right 25.4 ± 6.3 30.3 ± 5.2 25.7 ± 5.9 28.2 ± 3.2 [0.05 0.042

Left 21.2 ± 3.2 26.9 ± 2.6 20.5 ± 3.3 24.1 ± 2.3 [0.05 0.041

Group I, splint ? massage; Group II, splint; PreT pretreatment, PostT posttreatment, GPE patient global assessment, MDPGA physician global

assessment, p1 pretreatment inter-group comparison, p2 posttreatment inter-group comparison

Table 3 Comparison of pretreatment and posttreatment electroneurophysiological parameters of Group I

Group I P

preT postT

mMDL (right) 4.2 ± 0.5 3.6 ± 0.5 0.005

mMDL (left) 3.9 ± 0.7 3.4 ± 0.6 0.002

mMNCV (right) 56.1 ± 5.3 56.5 ± 4.9 [0.05

mMNCV (left) 54.6 ± 4.2 55.1 ± 4.3 [0.05

mSNCV (right) 43.4 ± 6.2 44.1 ± 5.9 [0.05

mSNCV (left) 41.3 ± 6.5 43.8 ± 6.3 0.008

Group I, splint ? massage; PreT pretreatment, PostT posttreatment, mMDL median nerve motor distal latency, mMNCV median motor nerve

conduction velocity, mSNCV median sensory nerve conduction velocity
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tunnel is the lowest in neutral position and significantly

increases when the wrist is in flexion or extension [16]. In

the present study, we compared the splint therapy, of which

the validity and reliability is well known, with our massage

technique. The aim of the present study was to evaluate the

efficacy and reliability of this massage technique; mean-

time, we applied splint and exercise program to all the

patients in order to maintain the treatment CTS. However,

we presumed that this massage technique would be as

simple and easy to apply as the splint therapy used in the

treatment of CTS. Therefore, we compared the results of

the group applied splint and massage with the group

applied only splint in order to determine the efficacy of this

technique. The results revealed that improvement was

higher in the group applied massage technique. Therefore,

the new massage technique can be considered as a bene-

ficial therapy method. Further studies conducted on larger

patient groups are needed to show that this massage tech-

nique alone is also an effective and reliable therapy.

There are limited studies in the literature about massage

therapy in CTS. Based on these data, we applied a new

technique, which was easy to apply to the hands, included

all massage modalities and had a name. Investigators have

shown that massage therapy is not only beneficial in hands

but also associated with significant decrease in pain scores

in the locomotor diseases, particularly in fibromyalgia,

back pain, arthritis, and migraine [13]. Pugatch et al. [17]

found that serotonin was increased after the massage

therapy in the patients who underwent massage therapy

because of pain syndrome. In the present study, we did not

measure the hormone levels of the patients; however, we

used the scales developed to evaluate pain and functional

capacity of the hand. We, therefore, thought that we could

have an idea about the symptom severity and functional

capacity of the hand via the questionnaires. We observed

that the improvement in the group applied massage tech-

nique was higher than the group applied splint only.

Studies have suggested that massage plays a role in the

reduction of the pain severity by decreasing the muscular

tonus and increasing the local sympathetic activity [18].

Furthermore, it has been reported that ‘‘gate control

mechanism’’ is also effective in the pain-relieving role of

massage therapy and that massage therapy increases the

level of oxytocin hormone, which has pain-relieving fea-

ture [18].

In the study of Field et al. [9] about efficacy of massage

on CTS, they have suggested that significant improvement

was observed in the massage group in terms of pain, anx-

iety, depression, hand grip strength, and median nerve peak

latency scores; however, the increase in median nerve

conduction velocity was not significant. Moreover, no

statistically significant improvement was also found in any

of the parameters in the control group [9]. The most

important difference between the abovementioned suc-

cessful study and the present study was the massage

technique that we used. Moreover, in the present study the

Table 4 Comparison of electrophysiological parameters between the groups

Group I Group II preT postT

preT postT preT postT p1 p2

mMDL (right) 4.2 ± 0.5 4.2 ± 0.5 4.4 ± 0.8 3.9 ± 0.9 [0.05 [0.05

mMDL (left) 3.9 ± 0.7 3.9 ± 0.7 4.1 ± 0.7 3.9 ± 0.8 [0.05 [0.05

mMNCV (right) 56.1 ± 5.3 56.1 ± 5.3 53.3 ± 4.6 54.2 ± 4.4 [0.05 [0.05

mMNCV (left) 54.6 ± 4.2 55.1 ± 4.3 54.3 ± 4.5 55.6 ± 4.6 [0.05 [0.05

mSNCV (right) 43.4 ± 6.2 44.1 ± 5.9 43.2 ± 6.2 44.3 ± 6.4 [0.05 [0.05

mSNCV (left) 41.3 ± 6.5 43.8 ± 6.3 41.6 ± 6.5 42.5 ± 6.6 [0.05 [0.05

Group I, Splint ? massage; Group II, splint; PreT pretreatment, PostT posttreatment, mMDL median nerve motor distal latency, mMNCV
median motor nerve conduction velocity, mSNCV median sensory nerve conduction velocity, p1 pretreatment inter-group comparison, p2
posttreatment inter-group comparison

Table 5 Comparison between the groups in terms of pretreatment and posttreatment results of Boston symptom severity scale and functional

capacity scale

Group I Group II preT postT

preT postT preT postT p1 p2

Boston symptom severity scale 3.9 ± 1.1 1.8 ± 0.4 3.7 ± 1.0 2.5 ± 0.5 [0.05 0.001

Boston functional capacity scale 3.2 ± 0.8 2.0 ± 0.4 3.2 ± 0.6 2.6 ± 0.6 [0.05 0.001

Group I, splint ? massage; Group II, splint; PreT pretreatment, PostT posttreatment, p1 pretreatment inter-group comparison, p2 posttreatment

inter-group comparison
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duration of massage was 3 min. This shorter duration of

massage may be advantageous during the busy days; thus,

the time that the patients would use for therapy is of great

importance. On the other hand, each massage modality has

individual benefit. All of these effects can be provided also

with MHMT. The compliance of the patient with the

therapy and efficacy and reliability of the technique suggest

that MHMT can be recommended as the first choice of

therapy in the future likewise the splint technique.

In another study by Moraska et al. [18] about efficacy of

massage on CTS, as a result, statistically significant

improvement was obtained regarding symptomatic pain

scores; whereas only the group that received CTS-related

hand massage showed significant improvement regarding

the scores of functional hand evaluation and hand grip

strength [18]. This successful study suggested that local

massage was likely to be effective in the treatment of CTS.

In the present study, the significant improvement in pain

scores in the massage group can be attributed to the local

massage therapy performed via MHMT, particularly to the

decreased pressure on the median nerve due to the

decreased muscle tonus and the increased local sympa-

thetic activity as well as the lymphatic and venous return

resulted from effleurage process, and to the increased pain

threshold via friction process. We believe that effectively

and accurately applied massage can provide these benefits.

In the present study, we also applied an effective and

accurate massage in a short duration of time and the results

confirmed us.

The mechanism of action of message shows parallelism

with the benefits of ultrasound (US) which is among the

physical therapy modality. US are primarily used to warm

the tissues of muscle-skeletal system such as joint struc-

tures, muscle and tendon, and penetration into the deep

tissues are associated with its frequency [19]. In the present

study, the fact that the improvement in patient-related and

electrophysiological parameters with the massage therapy

was similar to that obtained with the US therapy suggested

that both the thermal and mechanical effects of these two

therapies had an important role on the treatment. In the

literature, it has been shown that the conduction velocity is

increased in the peripheral nerves due to the thermal effect

resulted from US therapy [19]. In the present study, we

thought that the massage therapy might have led to an

increase in the nerve conduction velocity via the same

effect.

In a study conducted by Akalin et al. [11] with CTS,

patients were performed splint and splint together with

tendon and nerve stretching exercises. They reported sta-

tistically significant improvement in the clinical, patient-

related, and neurophysiological findings in both groups

[11]. In the present study as well, all the patients were

asked to do these exercises in order the outcomes not to be

affected. The only difference was the massage technique in

the massage group.

Boston Scale is used for the patient-based evaluation of

the symptom severity and functional capacity [20]. In the

present study, we also used the Boston Questionnaire to

observe the efficacy of splint and massage therapy. The

symptom severity was decreased and the functional

capacity was increased in both groups, being more signif-

icant in the massage group.

To the best our knowledge, the present study is the first

and largest study in the literature conducted on the massage

technique that will contribute to the treatment of CTS. As

this new massage technique is easy for self-application,

cheap, and practical, every patient with CTS can apply the

massage to him/herself easily.

Conclusion and recommendations

• Statistically more significant improvement was

observed in PGA, MDPGA, hand grip strength scores,

and electrophysiological parameters in the group

applied MHMT as compared to the group applied splint

therapy only.

• After the treatment, statistically significant improve-

ment was observed in certain electrophysiological

parameters only in the massage group.

• MHMT can be considered as an alternative therapy in

CTS because it does not require a special treatment area

and equipment, the patient can apply by him/herself,

and it rapidly and effectively reaches to the tissues in

the forearm and in the hand.

• In brief, MHMT is a non-invasive, cheap, and easily

applicable treatment option with high patient

compliance.

Open Access This article is distributed under the terms of the

Creative Commons Attribution Noncommercial License which per-

mits any noncommercial use, distribution, and reproduction in any

medium, provided the original author(s) and source are credited.
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